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3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6LQFHWKHGLVFRYHU\RIWKHIXOOHUHQHV>@DQGHVSHFLDOO\DIWHUWKHHODERUDWLRQRIHIIHFWLYHPHWKRGVIRU
WKHLU SUHSDUDWLRQ VHSDUDWLRQ DQG SXULILFDWLRQ >@ WKDW JDYH ULVH WR WKHLU SURGXFWLRQ LQ VXIILFLHQW
TXDQWLWLHVIRUWKHJURZWKRIPDFURVFRSLFFU\VWDOVQDPHGWKHIXOOHULWHV WKH\KDYHEHHQDWWUDFWLQJD
JUHDWDWWHQWLRQRIVFLHQWLVWV>±@$PRQJRWKHUWKLQJVWKHWKHUPRG\QDPLFSURSHUWLHVRIIXOOHULWHV
KDYH EHHQ LQYHVWLJDWHG 0RVW RI WKHP DUH GXH WR WKH ODWWLFH YLEUDWLRQV ZKHUHDV WKH GRPLQDQW
FRQWULEXWLRQWRWKHLUVSHFLILFKHDWVFRPHVIURPWKHLQWUDPROHFXODUGHJUHHVRIIUHHGRP,PPHGLDWHO\
DIWHU WKH SUHSDUDWLRQ RI IXOOHULWH FU\VWDOV D VWDUW KDV EHHQPDGH RQ WKH H[SORUDWLRQV RI WKH SKDVH
WUDQVLWLRQV LQ WKHVHPDWHULDOV7KH IXOOHUHQHRI WKHJUHDWHVWDEXQGDQFH& DQG WKHQH[W&KDYH
EHHQVWXGLHGPRVW LQWHQVLYHO\7KHSKDVH WUDQVLWLRQVEHWZHHQ WKH ORZWHPSHUDWXUHRULHQWDWLRQDOO\
RUGHUHG DQG KLJKWHPSHUDWXUH GLVRUGHUHGPRGLILFDWLRQV KDYH LQYHVWLJDWHG ERWK  H[SHULPHQWDOO\
HJ > ± @ DQG WKHRUHWLFDOO\ >@ 7KHPHDVXUHPHQWV RI WKH VDWXUDWHG YDSRU SUHVVXUHV DQG WKH
HQWKDOSLHVRIVXEOLPDWLRQRIWKHVHIXOOHULWHVDQGDOVRWKRVHRI&DQG&KDYHEHHQIXOILOOHGDQG
0DUNRYHW DO >@KDYHSXEOLVKHG VXPPDU\GDWD VHH DOVR UHIV WKHUH ,Q >±@RQHFDQ ILQG
WKHRUHWLFDOUHVXOWV
7KH OLTXLG SKDVH RI IXOOHULWHV KDV QHYHU EHHQ REVHUYHG1HYHUWKHOHVV GLVFXVVLRQ DERXW LWV
SRVVLEOHH[LVWHQFHRIKDVSHUVLVWHG IRU\HDUV >±@EDVHGRQDFOXVWHUH[SDQVLRQW\SHPHWKRG
>@DQLQWHJUDOHTXDWLRQDSSURDFK>@D0RQWH&DUORWHFKQLTXH>@DGHQVLW\IXQFWLRQDO
WKHRU\ > @ PROHFXODU G\QDPLFV VLPXODWLRQV > @ DPRGLILHG K\SHUQHWWHGFKDLQPHWKRG
>@DQGDOVRRQWKHVFDOLQJRI/HQQDUG-RQHVYDOXHV>@+DJHQHW DO >@KDYHUHDVRQHGWKDW
WKH OLTXLGSKDVHRI&KDVQRWKHUHJLRQRIDEVROXWHVWDELOLW\DQGKHQFHFDQQRWH[LVW+RZHYHURWKHU
DXWKRUVKDYHGUDZQWKHSRVVLELOLW\RI LWV OLTXLGSKDVHDOWKRXJK LQDQDUURZSKDVHGLDJUDPUDQJH
7KHHVWLPDWLRQVRILWVPHOWLQJWHPSHUDWXUHWULSOHSRLQWYDU\IURPWR.,QRXURSLQLRQ
XSSHU YDOXHV DUH FORVHU WR WKH VSLQRGDO SRLQW RI WKH VROLG SKDVH UDWKHU WKDQ WR WKH PHOWLQJ
WHPSHUDWXUH +DVHZDJD DQG 2KQR > @ KDYH DOVR HYDOXDWHG WKH OLTXLGYDSRU ELQRGDO FXUYH
LQFOXGLQJWKHFULWLFDOSRLQW7KH\DQG)HUUHLUDHWDO>@KDYHDOVRVWXGLHGWKHVROLGOLTXLGFRH[LVWLQJ
EXWLQDYHU\QDUURZWHPSHUDWXUHLQWHUYDO1RWHWKDW6WHW]HUHW DO >@KDYHUHSRUWHGWKDW&FU\VWDOV
KHDWHGDW.IRUPRUHWKDQPLQGHFRPSRVHGLQWRDPRUSKRXVFDUERQ+RZHYHU WKLV UHVXOW
KDV QRWEHHQ UHSURGXFHG LQRWKHU LQVWLWXWLRQVZKHUHDV WKHPROHFXODUG\QDPLFV HVWLPDWLRQ IRU WKH
GHFRPSRVLWLRQWHPSHUDWXUHRIDVLQJOH&PROHFXOHFRPSULVHV\LHOGVDERXW.>@%HFDXVH
RI WKLV WKH LQYHVWLJDWLRQV RI WKH SRVVLELOLW\ RI WKH OLTXLG SKDVH IRU IXOOHULWLHV DUH KLWKHUWR EHLQJ
FRQWLQXHG >@5HFHQWO\$EUDPRHWDO >@KDYHFRPSXWHGWKHSKDVHGLDJUDPVIRUKLJKHU
IXOOHULWHV& & &DQG&
7KH SUHVHQWZRUNLVFRQFHUQHGZLWKHYDOXDWLRQIRUWKHSUHVVXUHGHSHQGHQFHRIUKHSRVVLEOH
PHOWLQJWHPSHUDWXUHRI&IXOOHULWHXSWR.
&DOFXODWLRQ3URFHGXUH
2ZLQJ WR WKH ODFNRIXQLILHG ULJRURXVPLFURVFRSLF WKHRU\ IRU FU\VWDOV DQG OLTXLGV VHPLHPSLULFDO
FULWHULDIRUPHOWLQJDUHRIIUHTXHQWXVHZKLFKDUHVWDWHGDVDFRQVWDQF\RIRQHRURWKHUFKDUDFWHULVWLFV
RI SKDVHRQWKHPHOWLQJFXUYHDSHFXOLDUNLQGRI³LQWHJUDOVRIPRYHPHQWDORQJWKHPHOWLQJFXUYH´
7KH ILUVW WREH IRXQGZDV WKH/LQGHPDQQ¶V FULWHULRQ VHHHJ >@ ,W LPSOLHV WKDW RQ WKHPHOWLQJ
FXUYH
 FRQVWDT   &G 
ZKHUH   DTT  & LV WKH YDULDQFH RI WKH PROHFXODU SRVLWLRQV QHDU WKHLU ODWWLFH SRLQWV DQG D WKH
QHDUHVWQHLJKERUGLVWDQFH$OWKRXJKPRUH UHFHQWO\RWKHU FULWHULDKDYHEHHQHVWDEOLVKHG WKH5RVV¶
FULWHULRQ>@WKHHQWURS\>@DQGHQHUJ\>@UXOHVLQWHUHVWKDVEHHQVKRZQLQWKH/LQGHPDQQ¶V
FULWHULRQXQWLOWRSUHVHQWWLPH>@
+HUHZHDSSOLHGLW WRWKHSRVVLEOHPHOWLQJFXUYHRI&IXOOHULWH$W7 ! . WKH ODWWLFH
DQKDUPRQLFLW\KDVD VWURQJHIIHFWRQ LWVSURSHUWLHV7R WDNH LW LQWRDFFRXQWZHXVH WKHFRUUHODWLYH
PHWKRGRIXQV\PPHWUL]HGVHOIFRQVLVWHQWILHOG&86)>@,QFOXGLQJDQKDUPRQLFWHUPVXSWRWKH
IRXUWK RUGHULQWKH]HURWKDSSUR[LPDWLRQWKHHTXDWLRQRIVWDWHRIWKHFU\VWDODWWKHWHPSHUDWXUH4 
N7 XQGHU WKHSUHVVXUH LVRIWKHIRUP
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7KH YDULDQFH RI WKH PROHFXODU SRVLWLRQV LQ VWURQJO\ DQKDUPRQLF FU\VWDOV LV H[SUHVVHG LQ
WHUPV RI 4 WKH GHULYDWLYHV RI WKH LQWHUPROHFXODU SRWHQWLDO DQG E; >@ 7KH YDOXH RI WKH
/LQGHPDQQ¶VSDUDPHWHUFRPSXWHGDWDVLQJOHPHOWLQJSRLQW3 7P3D3 7P WKDWLVFRQVLGHUHG
WR EHNQRZQFDQGHXWLOL]HGIRUFDOFXODWLRQVRIWKHPHOWLQJFXUYH
5HVXOWVDQGGLVFXFFLRQ
7RFKHFNWKHDFFXUDF\RIWKH/LQGHPDQQ¶VFULWHULRQIRUVWURQJO\DQKDUPRQLFFU\VWDOVSUHYLRXVO\
ZH KDYHDSSOLHGLWWRVROLG$UVLQFHLWVPHOWLQJFXUYHLVZHOONQRZQIURPH[SHULPHQWV>@,QWKH
UDQJHEHWZHHQLWV WULSOHSRLQW7W  .DQG. WKHPHDQVTXDUHUHODWLYHGHYLDWLRQIURP
H[SHULPHQWDOGDWDPDNHVXSDERXW
8VLQJRXUHVWLPDWLRQIRUWKHPHOWLQJWHPSHUDWXUHRI&IXOOHULWHDWQRUPDOSUHVVXUH>@7
 .ZHFDOFXODWHG WKH/LQGHPDQQSDUDPHWHU DW WKLV SRLQWG |  7KHQZH VROYHG WKH
HTXDWLRQRIVWDWHDWYDULRXVIL[HGSUHVVXUHVXSWRWHPSHUDWXUH7P3 DWZKLFK   DT& >@
DQG FDOFXODWHGWKHPRODUYROXPHDWWKLVPHOWLQJSRLQW96  93 7P:HKDYHUHVWULFWHGRXUVHOYHVWR
D WHPSHUDWXUH DERXW  . DQG D SUHVVXUH DERXW  NEDU VLQFH DW VXFK WHPSHUDWXUH WKH &
PROHFXOHLVGHFRPSRVHG>@
1RWH WKDW LQ WKH TXDVLKDUPRQLF DSSUR[LPDWLRQ WKHPHDQVTXDUHPROHFXODU GLVSODFHPHQWV
DUH VRPHZKDW GLIIHUHQW WKDQ WDNLQJ LQWR DFFRXQW WKH VWURQJ DQKDUPRQLFLW\ %XW VXFK DQ
DSSUR[LPDWLRQIDLOVDWKLJKWHPSHUDWXUHV,WZLOOVXIILFHWRPHQWLRQ>@WKDWIRUWKHWHPSHUDWXUHRI
WKH ORVVRIWKHUPRG\QDPLFVWDELOLW\RIWKHWZRSKDVHV\VWHP&IXOOHULWH±YDSRU76 LWJLYHV
.ZKLFKLVPXFKEHORZWKHHVWLPDWLRQVIRULWVWULSOHSRLQW%HVLGHVWKLVIXOOHULWHZDVREVHUYHGDW
KLJKHUWHPSHUDWXUHV$WWKHVDPHWLPH(T\LHOGV76 |  .
7KH UHVXOWV RI RXU FDOFXODWLRQV DUH VKRZQ LQ )LJ  7KH WHPSHUDWXUH GHSHQGHQFH RI WKH
PHOWLQJSUHVVXUHLVGHVFULEHGYHU\ZHOOE\WKH6LPRQHTXDWLRQ
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2ULJLQDOO\ WKLV HTXDWLRQ KDV EHHQ SURSRVHG IRU WKHPHOWLQJ FXUYH RI $U VHH HJ >@ )RU &
IXOOHULWHZH ILQG7  .E  F  7KH WHPSHUDWXUH GHSHQGHQFHRI WKHPRODU
YROXPH DORQJWKHPHOWLQJFXUYHLVDSSUR[LPDWHGE\WKHIRUPXOD
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,W KDVEHHQGHPRQVWUDWHGZLWK$U>@WKDWWKHORJDULWKPLFUHODWLRQVKLSEHWZHHQWKHPRODUYROXPH
RI WKHVROLGSKDVHDQGWKHWHPSHUDWXUHDORQJLWVPHOWLQJFXUYHLVDFRQVHTXHQFHRIWKHIDFWVWKDWDW
WKLVFXUYH
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ZKHUH LQWKLVFDVH6 LV WKHODWWLFHSDUWRIWKHHQWURS\RIWKHFU\VWDOFY  &YO± 5&YO LVWKHODWWLFH
SDUW RIWKHLVRFKRULFVSHFLILFKHDWDQG   9573 9 ww J  $FWXDOO\DORQJWKHFXUYHFDOFXODWHGFY
 FRQVWDQG FRQVW J  %HFDXVHRIWKLVZHFDQVWDWHZLWKDVVXUDQFHWKDWDWWKHPHOWLQJFXUYHRI&
IXOOHULWHHYDOXDWHGXVLQJWKH/LQGHPDQQFULWHULRQWKHHQWURS\UXOHLVREH\HGDVZHOO
,QFRQFOXVLRQ LWPD\EHVDLGRQFHPRUH WKDW WKH OLTXLGSKDVHRI IXOOHULWHVKDVQRWKLWKHUWR
EHHQREVHUYHGH[SHULPHQWDOO\DQGZHKDYHXVHGWKHHVWLPDWLRQIRUWKHPHOWLQJSRLQWRI&IXOOHULWH
DWQRUPDOSUHVVXUH>@7  .7KHH[SHULPHQWDOYDOXHRIWKLVWHPSHUDWXUHLQWKHIXWXUHPD\
EH VRPHZKDWGLIIHUHQW,QVXFKDVLWXDWLRQLWZLOOEHDQHDV\PDWWHUWRLPSURYHRXUFDOFXODWLRQV,WLV
LQFRQFHLYDEOHDOVR WKDW WKHHYDOXDWHGFXUYH   OLHVRQ WKHPHWDVWDEOH UHJLRQRI WKH VROLG DQG
OLTXLG SKDVHV 1HYHUWKHOHVV WKH VWXG\ RI WKH ODZV RI HTXLOLEULXP EHWZHHQ PHWDVWDEOH SKDVHV RI
YDULRXVPDWHULDOVLVRIVLJQLILFDQWLQWHUHVWWRVWDWLVWLFDOWKHUPRG\QDPLFV>±@EHFDXVHVRPHWLPHV
WZR SKDVHV WKDWDUHPHWDVWDEOHZLWK UHVSHFW WRD WKLUGSKDVHPD\FRH[LVW LQ HTXLOLEULXPZLWKRQH
DQRWKHU>@DQGLWLVLPSRUWDQWWRLQYHVWLJDWHWKHLUSURSHUWLHV
)LJ7KHSRVVLEOHPHOWLQJFXUYH3P  3P7
96  967 RI&IXOOHULWH
$FNQRZOHGJHPHQW9,=XERYLVJUDWHIXOWR&RQVHOKR1DFLRQDOGH'HVHQYROYLPHQWR&LHQWtILFRH
7HFQROyJLFR±&13T%UD]LOIRUILQDQFLDOVXSSRUW
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